with long tract signs, anid (ii) those mlore laterally placed, producing root pressure with typical radicular signs and symlnptoms. In retrospect it is felt that other cases have probably been overlooked by the autlhors, particularlv those cases showN-ing the lateral protrusion w-itlh radictilar signis. In tw-o such cases stuggestive myelographic defects have been founid, but conservative managemleint resulted in evenitual improvement after a protracted period of incapacity. It seemiis quite lprolbable that the inicidence is greater than mllay be inidicated in this aind previously reported series aind, as lhas been emphasized,' occasional instainces of cryptic thoracic anld al)(lominal p)ain miiight be explained on the basis of stuch pathology.
CASE REP1'ORTS
The first tw-o of the follow-inig case reports are those in wh Ilichi the size anid location of the ruptured disc fragmiient w-ere such as to produice cord comiipression with sigins anid svmptonms of long tract involvement. Operation (BBW): On December 2, 1953 a thoracic laminectomy was performed. The dura was opened but no intradural pathology was evident. An anterior extradural bulge was investigated and found to be a soft free disc fragment extruded from the D11-12 interspace. This was removed.
Postoperative course: Eighteen months after surgery the patient experienced persistent paresthesias in the left lower extremity on sitting, but this disappeared at work during which he stands, fully employed as a machinist. The impotence has disappeared. Deep tendon reflexes in the left lower extremity were still hyperactive.
The remaining three cases are those where the ruptured disc fragments were laterally placed, producing root compression with radicular signs and symptoms, pain being the presenting symptom in all.
Case 3. (Previous history suggestive of lumbar and cervical disc disease; radicular pain relieved by disc removal.) G.C., a 25-year-old female, was seen originially in 1949 for radicular pains in the upper and lower extremities which suggested a discogenic origin. They subsided w-ithout treatment. In 1953 she had a brief attack of pain-in the right thorax which subsided spontaneously. Neurological examination was negative. In June, 1955, she was admitted to the Hartford Hospital four days after experiencing sharp pain radiating into the right lower thorax and right upper quadrant. It occurred after heavy lifting and was exaggerated by deep breathing and coughing.
Physical examination revealed tenderness on percussion over the D7 spinlous process.
There was moderate scoliosis with concavity to the right in the dorsal region. There was sensory deficit over the D7 dermatome on the right (Fig. 3) . The right upper abdominal reflex was absent. Lateral flexion of the spine increased pain.
X-rays of the spine revealed narrowinig of the D7-8 interspace. A myelogram revealed a persistent filling defect at the D7-8 interspace oIn the right (Fig. 2) 
D)ISCUSSION
In this grouip of cases there are two features that are consistently present: (1) The myelogram was positive in all cases, and (2) there w-as definite elevation of protein content in the spinal fluild, the average elevation being greater than that utsually seen in lutnmbar or cervical ruptured discs. The age group is qutite typical of that seen in ruptured (liscs in other locatioins, the youngest being 25 and the oldest, 50. Although a lprep)onderance of mlales lhas been reported. no sex variation appeared in our smiiall group of patients.
A definite history of traumila was present in twvo cases (Cases 2 and 3) wvhile tratumiia w-as l)robal)le in Case 4 w-here the patient, a pilot, had been exposed to a force several timiies that of gravity in his flying maneuvers. The symptoms in those cases having the picture of nerve root compression w-ere similar in all, being essentially pain over the distribution of the involved nerve root. Althotuglh this presenting svmlptom cotuld be altered frequiently lb certain dynamics of the spine, the association with dynamics is muclh less noticeable in the ruptured disc of the thoracic regiona thani in those of the more miiobile lumbar or cervical spinle. Indeed, the nature of the paiim is such that fUnction1al featUres have been suspected1. In Case 5 the radiation of paini was into the armii anld, altlhough anatomically it w-as a ruptured disc in the tlhoracic region, clinically it appeared to be miiore closely allied 'with a ruptured cervical disc. Sy-miiptolmis in those twx-o cases show--ing long tract sigIns were more variedl: however, both cases comiiplained of paresthesias, -eak-327 ness, and impotence. Case 2 presents two complicating features w-hich require some explanation: first, the urinary sphincter difficulty was not corrected by operative removal of local bladder neck pathology. Only after the thoracic disc removal did significant improvemtent result. Secondly, the concomitant presence of a rtuptured cervical disc poses the question of its significance in the production of the long tract signs. The upper extreillity symptoms disappeared after the cervical disc removal, whereas those in the lower extremities persisted. Since the reflex changes and paresthesias in the lower extremities still persisted despite removal of the thoracic disc, it is difficult to be certain which of the two lesions was responsible; however, improvement in regard to the bladder symptoms and impotence did not occur until the thoracic disc was removed.
Physical signs demonstrated local tenderness and muscle spasm in three instances, pain on forward flexion in four cases, pain on rotation and lateral flexion in only one case, and Lhermitte's phenomenon in two cases.
The only thing seen in the routine x-rays of the thoracic spine was a thinning of the disc space in one and calcification within the disc in another. Calcification has been reported in eight of eleven cases.2 A recent series reported elevation of spinal fluid protein in only one case.' In contrast, all of the above cases showed protein elevation. In discussion of the myelographic findings, one appreciates the obstacles encountered. The difficultx in establishing a lateral defect in thoracic myelography is well known. The importance of taking several exposures as the dye is passing into the suspected area bears emphasis. In each instance of laterally ruptured disc there has been a great consistency in outline of the lateral defect commilon to the different exposures (see Fig. 2, a and b) . Electromyography was done in only one case, and here there were definite changes indicative of irritative phenomena picked up on the side of the lesion.
As to location of the ruptured discs in this series, one was at D1-2, one at D7-8, two at D9-10, and one at Dl1-12. In revieNing the location of lesions in three other series,2 3'1 no area appears to be immIlune, but the lower third of the thoracic spine is affected with greatest frequency. To our knowledge no previous published report of a D1-2 disc has been made. Several cases of D12-L1 discs have not been included in this report because we believed that they could not be classified as thoracic discs in the strict sense.
Preoperative diagnosis in three instances w as ruptured intervertebral disc and in two instances-where the long tracts were involved-tumilors were felt to be more likely. 'Multiple sclerosis, herpes zoster, and psychoneurosis N-ere diagnoses also conlsidered in the process of study of 
